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Proposal
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geographical advantage not present in other

The U.S. DUSEL sites enjoy a natural

potential world sites

Develop new concepts for very large ( ∼ 500 kT) multipurpose detectors to be

used for very long baseline neutrino experiments using a wid e band super-

neutrino beam directed to a future NSF Deep Underground Scie nce and Engi-

neering Laboratory (DUSEL).
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List of Accomplishments
The basic idea of sending a high intensity wide-band convent ional

neutrino beam to a very large underground detector > 1000km has now

been confirmed as the best option for searching for CP violation

in the neutrino sector and resolving the mass hierarchy.

Key participant in the DUSEL process. Completed with Homest ake

mine chosen by an NSF panel as the DUSEL site.

Examination of FNAL based beam and detector simulations com pleted

with the US Long Baseline Neutrino Expt. report.

Preliminary proposal for a 300 kT detector in Homestake comp lete.

Document is part of the US Long Baseline study.
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DUSEL Process & Status
NSF S1 (Science Case) process has been completed with a repor t

submitted. M. Diwan was one of the group leaders.

NSF S2 (Site Specific Proposals) process complete with Homes take

and Henderson site proposals chosen. M. Diwan is on the execu tive

committee of Homestake and one of the Senior Personnel.

Homestake CDR completed. M. Diwan is one of the authors.

Homestake-DUSEL is lead by LBL with M. Diwan chosen as one of t he

senior personnel due to BNL’s R&D contributions.

On July 10, 2007 NSF selects Homestake mine as the DUSEL site. .

BNL’s contributions to the large detector R&D was an importa nt factor.

http://www.nsf.gov/news/news summ.jsp?cntn id=109694
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U.S. Long Baseline ν Study
Sally Dawson (BNL) and Hugh Montegomery (FNAL) launched a jo int

study in late 2005. Milind Diwan was selected as co-leader.

On March 3, 2007, the Neutrino Advisory Group (NuSAG) of

HEPAP/NSAC was charged with addressing the next generation

neutrino beam and detectors. NuSAG requests input from the S tudy.

Several meetings and many documents generated. All are at

http://nwg.phy.bnl.gov/fnal-bnl.

Final report released May, 2007. BNL-77973-2007-IR, FNAL-0801-AD-E,

arXiv:0705.4396. This report is a major achievement of this LDRD.

US LBν Study results heavily utilized in the preperation of the NuSAG report.

Released July 27th, 2007 at http://www.science.doe.gov/hep/hepap report.shtm

Numerous presentations by M. Diwan, M. Dierckxsens, M. Bish ai. In the

U.S., Europe (various countries), Japan.
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Homestake Detector Proposal

Modular detector system deployed in

the 4850 ft level.

Detector module is 100kT fiducial Wa-

ter Cerenkov (53m dia/h)

25% PMT coverage with 12” PMTs

Cosmic rate is ∼ 0.1Hz

BNL-76798-2006-IR

Initial detector is 3 modules - space

can be planned for 10

Cost estimate is $115M/module

6 yrs construction to first 100 kT. 8 yrs

to full 300 kT.
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FNAL beam & detector simulations
DUSEL beamline at FNAL

Wes Smart

Simulations of FNAL-MI Beam:
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Water Cerenkov detector simulations:

300kT water Cerenkov .

120 GeV wide-band @ 1300km

1.2 MW beam × 3 yrs
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Sensitivity comparison
The sensitivity reach is given as

the minimal value of sin2 2θ13 at which 50% of δcp values have ≥ 3σ reach

for the choice of mass hierarchy with worst sensitivity.
Total exposure assumes equal amounts of ν and ν̄:

Beam Baseline Detector Exposure θ13 6= 0 CPV sign

(MW.yr∗ ) (∆m2

31
)

NuMI ME, 0.9◦ 810 km NOνA 20 kT 6.8 0.015 > 0.2 0.15

NuMI ME, 0.8◦ 810 km LAr 100 kT 6.8 0.002 0.03 0.05

NuMI LE, 0.8◦ , 3◦ , 810,700 km LAr 2 × 50 kT 6.8 0.005 0.04 0.04

WBLE 120GeV, 0.5◦ 1300km LAr 100 kT 6.8 0.0025 0.005 0.006

WBLE 120GeV, 0.5◦ 1300km WCe 300 kT 6.8 0.006 0.03 0.011

WBLE 120GeV, 0.5◦ 1300km WCe 300 kT 13.6 0.004 0.012 0.008

The proposed very long baseline expts improve CPV sensitivi ty by at least x10

The best sensitivities are a wide-band beam FNAL-DUSEL expt .
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NuSAG Recommendations
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